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IBSTEACT 

Eecognition memory of components of complex pictures 
was assessed developmentally fox kindergarteners^ third and sixth 
graders, and college students* It was assuffled that the relations 
amoag items in multi-^component line drawings are constrained by at 
least two organizational dimensions, structure and content, which 
influence retention of pictured information* Each subject viewed 
slides of structurally integrated and unintegrated versions of 
cohererit and anomalous scenes. One component in each scene served as 
a target on a yes/no recognition test, with regard to the 
organizational dimensions, the results showed clear effects of scene 
content across developmental levels* Developmental differences were 
cbserved in two aspects of the reccignition memory tasks 
Kindergarteners used more conservative response criteria than older 
subjects, and the recognition accuracy of college students was 
superior to that of the children- (Author) 
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The JMluence of Ago and Intrastimulus = Organisation on 
Recognition Mernory of Inforiiiation in Complex rictures 

There is evidence that visual proGessing and storage of 
complex pictxares improves with develoimental maturity fcf . Day, 
1975; Hagen, 1974? Handler & Stein 1974? Potter, 1966). Mandler and 
Stein CI 974) have dCTionstrated that developnental improvements in 
retention of inforination in COTplex, i.e, multi-component? pictx^res 
may be related to their inherent structural organization. Other 
=i theorists have emphasized that well-organized compleK pictures are 
constrained not only by acceptalDle interitem spatial relations but 
also by the a priori probability that pictured components occur 
together in the real world CBiederman? Rabinowitz, Glass , & Stacy/ 
1974; Loftus & Bell, 1975}, It appears that components of complex 
pictures are organized along at least two dimensions; one regulates 
scene structure and the other scene contont. The aim of the iDresent 
study was to assess recognition memory for component information in 
complex pictures developmentally as a function of the two stijnulus 
organizational dimensions of content and structure. 

Constraints on structural organiEation have bean demonstrated 
to facilitate children's recognition CHandler & Stein, 1974) and 
recall (Horowitz, Lampel, & Takanishi, 1969) of coinponGnt infor- 
mation from thematically intact scGnes, although adults' recognition 
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appears to be independent of scene structure CMandler Johnson, %Z% 

1976; Mandler & Parker, 1976}', Mandler and Stein (1974) reported J 
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that children recognisQd transf OCTiations of acquisition scene com- 
ponants better if tha accxuisition scenes hacl been presented as natura^ 
listic Cstructaarally organized) rather than jumbled ( structurally 
unorganized) arrays* They hypothesized that children processed 
naturalistic and jmibled scenes differently. Given naturalistic 
scenes^ children seCTi to focus on inter item relationships and encode 
the scene as a whole; when processing jwnbled scenes , children tend 
to focus on individual itCTs and details. Thus, while adults should 
recogn-lze components froin structurally organ i zed and amor gani zed 
scenes efjually well (Mandler & Johnson, 1975; Mandler s Parker, 1976), 
children should recognize components from structurally unorganised 
scenes better than those from structurally organized scones tMandlor 
& Stein, 1974) , at least when scenes are thematically coherent or 
Intact* 

Although efforts to demonstrate developmental differences 
in picture rGCognition due to variations in content are rare and 
usually unsuccessful Ce.g., Fleming s Sheikhian, 1972), it has been 
shown that scene content docs affect processing and recognition of 
complex pictures among adults. Loftus and Bell (1975) hypothesized 
that the type of information a component adds to a scene affects 
encoding and retention of complex pictures. Adults rejiicmibered specific 
informative details better than information adding in a general way 
to the meaning conveyed by a scene. 

The present experiment assessed developiTi^-'ntal djnplicat ions 
of the notions propOBOd h'" Mandler and hor asBaciates (Mandler & 

3 



Ago , Or ya iiiza t it m 
4 

Johnson, 1976? Mandlor s Parker 1976; .Handler & Stoin; 19741 and 
Loftus and Ball C1975I rGgarding procGsoing and recognition of: com^- 
ponent infonnation froin Bcenes varying in structure and content. 
Structiiral integration and tharaatic content of scenes wore variad in 
the following way* Throatlc content was dafinad in terins of tha 
probability tliat a collection of itCTs would occur together in a 
rQal^world scene. In thematically coherent scenes, all componGnts 
phared a common thCTe (e.g., things found in a livingrooiiil i in 
anomalous scenes, a thCTatically incongruent component was subfatitnted 
for one of the coherent iteins Ce.g, a playground swing in a living-^ 
room) , Structural integration was deterinined by constraints on 
interitem spatial relations. For integrated scenes, components were 
arranged naturalistically , while for unintegrated scenes cornpanents 
were arranged in a horisontal line* Kindergarten ^ third and siKth 
grade, and college students had to correctly recognise a coinponent 
from each scene from a list containing semanticklly related dis-- 
tractors. 

It Jfollows from the above discussion that the effacts of 
scene structure on encoding and retention should change with age and 
scene content. Across developmental levels^ anoTnalous scene compon-- 
ents should ba recognised better than coherent ones regardless of 
scene structure. Becausa anoinalQus components can he thought of as 
informative details^ adults should recognise them better than cohGront 
components of thematically hoiDogeneo-us scenes Cl^ftus s Bell, 1975) . 
It seems reasonable to e>ipact a siioilar affect among children to the 
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^tent that anomalous itenis ara more salient than coherent onas^ 
increasing the probability of thc3 anoinalous item being attended tOf 
encoded, and later VQCognimd alright s Vlietstra, 1975]. The effect 
of scene structvite on encoding and recognition of infozination from 
coherent scenes should vary with dovelopinental level. Kindergarteners 
are expected to encode coherent scenes as given CMandler S Stein? 1974) , 
i.e., without actively restriicturing during encoding CBrovm/ 1975), 
This nonstrategic encoding should produce facilitation in recognizing 
unintegrated relative fco integrated components to the extent that the 
match betv/een stored representations and it^s presented for recognition 
is apt to be greater for unintegrated than integrated coinponents* 
Older children and adults are expected to integrate imintegrated scenes 
Ccf, Hagan et , 19751 resulting in functionally equivalent en- 
coded representations and similar levels of recognition for components 
of integrated and unintegrated scenes CMandler s Johnson^ 1976; 
Mandler & Parker 1976), Finally^ the Qveralllevel of component re-^ 
cognition accizracy should increase with developmental level as child-^ 
ren become more capable of extracting information about components 
from conglomerates during encoding and retrieval ^ and as they encode 
progressively more aspects of the presented scenes Ccf. Day t 1975; 
Potter, 1966) . 

Method 

SU-bjectg 

'The study involved , 128 subjects i 96 children from private 
schools (32 each frorn kindergarten^ third and sucth grade) and 32 
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college students from introductory psychology courses. The children's 
inean ages were 5=-9p S'-ll^ and 12^0 for kindergarten^ third, and sixth 
grades, respectively. Each siabject was tested individually at his or 
her own school* 

Design 

The design was a 4 x 2 ^ 2 cOTplete factorial. Grade level 
(kindergarten, third, sixth, or college] was a between-groups factor; 
two organizational factors, Structural Integration (integrated or un^ 
integrated) and ThCTatic Content Ccoherent or anomalous) , were varied 
within-- subjects, 
Stiiriuli 

Thsnatic Content was varied by manipulating the probability 
that a set of pictured coioponents would occur together in a real- 
world scene. Each scene contained four it^s, three of the four items 
in each scene were conteDct items* A fourth itOT in each scene v;as a 
critical, probe itein that determined whether the scene was thematically 
coherent or anomalous. For exaitiple, in Figure 1(a) the context items 

Insert Figure 1 about here 



are the sofa, chair, and footstool f the probe is either the T*V, or 
playground swing. Scenes containing the T.V. probe are coherent i 
scenes containing the swing probe are anomalous. In Figure 1(b) the 
probe roles are reversed i the swing is a coherent probe while the T.V, 
is an anomalous probe mnong the context items, sandbox, seG'-f3n%; and 
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scooter . 

Only the single probe item Qe,q,, T,v, or swing} 
served as a target on the yes/no recognition test. In order to dminish 
possible probe selection artifacts and to permit a recognition test of 
targets against seinantically related distractors, an additional anomalous 
and coherent probe item was produced for each scene* For cKaniple^ 
equal nmibers of subjects viewed a stereo or slide probe among the 
conteKt items in Figiire 1. If the target was a T.V*^ the distractor 
wa^s a stereo; if the target was a swing the distractor was a slide - 
The related probes served alternately as either targets or distractors 
for equal niunbers of subjects* 

Sturctural integration was varied by presenting the scene 
components arranged either naturalistically Cintegrated) or horizon-- 
tally C^nintegrated) . Probes were assigned equally to one of four 
positions across the center of the slide* In unintegrated scenes / the 
context items occupied the remaining three horizontal positions; in 
Integrated scenes ^ the context items were placed in an arbitrary 
naturalistic arrangement around the probe* Probes for integrated 
Ctv;o top pictures in Figure ICa) and 1(b) and unintegrated Ctwo 
bottom pictures in Figure 1(a) and 1 (b) versions of a scene occupied 
the sajne position* 

Across subjects and within grades , scene components re- 
presented each organisational condition equally often. Each subject 
saw only one scene corresponding to a particular set of probes* 
Four instances of oach organizational treatment condition v/ere dis- 
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trdfcuted randonily in a le-item acquisition list with the rGstriction 
that not Tnore than two slifles reprasenting the same condition occur 
in succession. 

Two recognition test lists each contaj.ned 32 itCTsi The 
16 probes from the acquisition scenes mixed with their resi^ective 
semantically ralated distractors Qe.g. , T,V. /stereo or swing/slide) . 
Test iteins were presented individually with the same order restriction 
as imposed in constructing acquisition lists, 

m pilot studies it was established that children as young 
as four years of age could identify the individual items contained 
in the scenes. In addition^ it was determined from college students* 
ratings that the scenes could be discrijninated along both organiza- 
tional dijnensions. 
Materials and Apparatus 

Black and white line drawings were photographed and presented 
as 35mm negative slides. The slides were rear projected on a Polacoat 
Lenscreen with a Kodak (model 750H} carousel projector. The timing 
mechanism of the projector regulated slide presentation duration at 4 
sm, with an interstimulus interval of approximately .75 sec* 
Procedure 

During acquisition/ subjects viewed 16 slides. Task instruc- 
tions directed subjeGts to look at each slide carefully, because later 
they woujd bo shown some of the pictures again to see if they reniem- 
bered them. A one-item slide was shown to familiar ise the subject v/ith 
the nature of presantation, then the acquisition list was shown. 

8 
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Foiluwing acquisitilon/ t\m oxpoirii^GntGr changed -slide trays 
and gave thn 3rccoqnit:.Lon tcot insLructions , Siibjocts were told to re- 
spond '-yGs" iX rxn il;oia hnd appear or! as parU of an ©arlier slide and 
"no'' if the ibom luid not jpnanrcd prcviQusly, The axpGriniGntar 
quizzed tho GubjccU cind roplirasnd LhG instructions if necessary to 
©nsure the task was undeirstood, Tast items were then presented in= 
dividually, ruiviainiiig in view iintil the subject responded and the 
experimenter had recir^rded bhe response. 

Results 

Separate 4 (Grade) x 2 CStructural Integrationj ^ 2 
CThematic Content) mixed analyses of variance were .computed for pro-- 
portions of false al-zrxm, hits? and correct responses. Analysis of 

was also done using Elliott's C1964) tables to calculate values- 
Differential responso biases evident in the data made this analysis 
necessary in order to clarify interpretation of effects obtained with' 
the other TnefTu^ures that do not take response bias into account. The 
results of the different analyses of variance will be presented to- 
gether because they provided converging evidence of the same basic 
findings. Maasures of response biases v^ill then be presented. 

Main effecbs of grade were obtained in all analyses* The 
respective £^sC3^ 124)^ £ ,01 associated with each dependent measure 
were 4,46 for false alarms ^ 17.85 for hitS/ 9,59 for proportion cor- 
rect, and 7,76 for d^- , Group means for d^* were 1.71, 1,81^ 1,99/ and 
2,57 for kindargarten, third and sixth grada, and college^ respectively 



9 



Ayi=^ , Orynnization 
10 



Insert Figura 2 jboub Iiocg 



Figure 2 illustrates the relationship boLv/tLin (jmdo and the reTnaining 
dependent Tneasures. For hits^ proportion corrc-ct, and multipla 
comparisons (Tukey b) indicatGa that uollage smidontij pGrformed signi- 
ficantly [p ,05) better than all children' tiroupB; in addition^ 
third and si;<th gradors had higher hit and fnlso alai-m rates than 
kindergarteners. No other comparisojia wore significantly different. 

Main effects of theinatic content wure obtained for false 
alarms ^ proportion correct ^ and d_' , Table 1 shows ^ performance was 



Insert Table 1 about here 



better for anoraalous than coherent scene information / across all age 
groups tested. 

The proportion of total responses that were "yes" responses 
(PC"o")) provides an estlinate of a subject's rosponse bias fCreelman & 
Donaldson, 1968), These proportions increased with dGvelopmental level; 
inspection of Table 2 shows ' that kindergarteners made the fewest "yes" 
responses, clearly indicating a more conservative rGsponse bias than 
than the older children and adults. By analy.^ing d^S m^ory strength 
was assessed independontly of a subject'o rei-jpcmse bla:;. The results 
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of the analysis was consistent with the findings frQin analyses done 
on the other dependent Tneasures and indicated that response bias 
apparently did not interact with any of the organizational treatments. 
Further^ regardless of a subjecL'a bias to respond "yes", both the 
proportion of "old" responses luade to old items CPCo/"o"1) and the 
proportion of "old" responses made to the different treatment con^ 
ditions CPCt/"o"]) remained constant across the age groups studied, 
as shown in Table 2, 

Discus sloji 

The present study was designed to investigate developnental 
differences in recognition memory for infooiation in complex pictures 
varying in content and structure. The results indicate i Clear effects 
of thematic content on retention of inforraation in complex pictures, 
age-related changes in recognition response patterns, and an ^erall 
improvement in recognition accuracy between sixth grade and college. 
Perhaps the most interesting finding is the developmental stability 
of the organizational treatment effects in light of clear develop- 
mental shifts in response criteria. Discussion will focus first on 
the effects of scene organization on memory, followed by considera-- 
tion of the age-related increments in recognition accuracy and 
changes in response trends. 
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Three sources of data, proportions coi-rGct, and false 

alarm ineasures/ provide converging evidence supporting the notions 
of Loftus and Bell C1975] arid Biederman et al. C1974) regarding 
facilitated aricoding and recognition of infomiativa scQne coniponents 
as oppoised to those adding only to the general meaning of a scene. 
Low probability/ anomalous items were more accurately recogniEed and 
less often sources of distractor confusion than items conmionly oc^ 
curring together. This may be taken as an indication that anomalous 
probes wern oncoded and remembered separately, while probes froin 
thematically well--organized scenes were encoded and remembered in 
terms of the general meaning of the scene* Further, the effect of 
distractor confusion remained constant across developmental levels 
despite different levels of false positive responding. It appears 
that thematic encoding can be used to represent integrated and un-- 
integrated multicomponent pictures at a very young age (cf . Danney^ 1974) 

Unlike the Handler and Stein (1974) findings the youngest 
children in the present study did not process structurally integrated 
and unintegrated scene differently* This finding is consistent with 
adult performance (Mandler s Johnson, 1976; Handler fi Parker, 1976) 
and extends the hypothesis that scene structure has little influence 
on recognition of item or inventory information down the developmental 
scale. Further, the discrepancy between the present results and those 
of Mandler and Stein are probably attributable to diffGrences in task 
damands and stimulus cliaracteristics of the studies* The task used 
by Mandler and Stein C1974J required recognition of composite scenes 
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following a small transforation of one component while the present 
study required recognition of single components* Further^ Mandler 
and Stein's organization effect derived mainly from performance on 
size and rearrangeTnent transforations that one would expect to be 
more readily detected in structurally organized rather than unorgan- 
ized scenes. 

More generally, the results of the present study provide 
information regarding developnental aspects of recognition memory 
itself. Data indicating that children's recognition for pictures is 

extremely good Ce*g. , Brown & Campione, 1972; Brown & Saott^ 1971; 
Corsini, Jacobus & Leonard, 1969) and difficulty in detecting develop- 
mental improvOTents in recognition mCTiory te^g* r Nelson/ 1971) led 
theorists to hypothesize that recognition memory was a relatively simple 
autoinatic process (Kintsch, 1970] insensitive to developmental changes 

Clrown, 1973) * However, recent empirical and theoretical considera^ 
tions have led to a reinterpretation of the developnental aspects of the 
recognition memory paradigm. 

The observed improvement in recognition accuracy between 
sixth grade and college in this study concurs with other recent reports 
of age-related incrOTents in picture recognition monory im*g^, Fleming 
^ Sheikhian, 1972| Hoffman & Dick, 1976| Mandler & Stein, 1974) , 
Hoffman and Dick C19761 suggest that younger subjects are less effective 
than older in extracting and organizing pictured information during 
otorage and retrieval, and that perfoOTance differentials reflect a 
processing deficiency rather a capacity Itoitation. The present data 
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support thXu cont^anl^iion^ GSpeuially considering that the relatively 
sraall nmnher of pictures jiresentGd to the subject is lAnlikely to have 
exceeded ths child's capacity Ccf. Brown & Scott^ 19711 • 

The data also provide enipirical support of a restatement of 
Brown's theoretical position. Brown (19751 proposes that develop*^ 
mental differences in inCTiory performance will be observed to the bk^ 
tent that tasks CaJ tax the strategic repertoire of an Individual and/ 
or Cb] involve reliance on smantic rather than episodic memory 
systems (Tulving, 19721 , Brown also maintains that it may be dif^ 
ficult to deteritiine whether the sourae of iriOTory ijnprovCTient is due 
to "effects of deliberate ^[strategic] intervention [orj from effects 
due to general cognitive maturation-* Cp* 144) . It seem probable that 
the present task of recognising coinponents rather than composites of 
complex pictures may have required different types of retrieval acti^ 
vities than are usually used in recognition tasks ^intsch, 1970) and 
that may be beyond the strategic repertoire of children (Flavell^ 1970; 
Hagen et al, ^ 1975}. The tharaatic content effect suggests that subjects 
of all ages encoded scenes as units or wholistically # rather than as 
a series of discrete elements. Therefore it seem likely that during 
recognition of single components, subjects had to actively seek out the 
composite corresponding to the probe to determine whether an item had 
been presented or not* It is quite possible ttiBt such a strategy 
would be used more efficiently by older than younger subjects, thus 
favoring porformance of the cognitively more Tnature individual. 

In addition to the developmental improvements in rQcognition 
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accuracy, the patterns of "yes^^ responses indicate another age-reiated 
perforinanc© differGnce, Two patterns should be noted i a} BetweGn 
kindergarten and third grade children becaine muGh less conservative in 
responding, and bj the probability that an item was "old" given a 
"yes" response ranained high C'81 and fairly constant across the kin- 
dergarten throiagh college period* 

A similar conservative bias of kindergarteners relative to 
third graders has been reported by Berch and Evans C19'^3I and by 
Brovm and Campione C1972] mnong preschool children, although Perljnutter 
and Myers (1974; 1975; 19761 have consistently reported no significant 
differences in response criteria for two^ to four-year-olds. Direct 
comparison of these findings is difficult due to variation in task 
demands/ procedures, and age groups* However^ differences in task 
difficulty may best account for the discrepancies CGoldstein & Chance, 
1974) * The present task, as well as the continuous recognition of 
numbers (Berch S Evans] or of siinilar vs. identical pictures (Brown & 
Cmipione)^ appears mora difficult than PerlKtutter and Myers' yes/no 
recognition of unrelated objects, pictures, or words. As task dif- 
ficulty Increases, subjects appear to adopt more conservative response 
criteria p Further, regardless of differences in task difficulty, these 
studies are consistent in demonstrating at least a trend in the dir- 
ection of Increasingly conservative responding with deceasing chrono** 
logical age. The inagnitude of this trend sems to be related to task 
difficulty. 

Finally, the probability that an itmn was "old" given that an 
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indiyidual mm^ a "ya^' ^aaponae remined quite high and consistent 
across differancas in response bias or meniory , accuracy associated with 
davelopmental level. As Brovm and Campions (19723 suggest, it appears 
that if kindergarteners are sure that an item is "old" they respond 
"yes"; if they are unsure, they respond "no". Young children may ba 
lass confident and hence' give more "no" responses than older children, 
but the accuracy of "yes" responses given to "old" items is ctanparabla 
across age groups. Perhaps this reflects equivalent metamemorial 
expertise in judging, according to a selected criteria, when "yes" 
responses are appropriate. 
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TABLE 1 

Means for Main Effects of Thematic Content 



Dependent 


ThCTiatic 


Content 






Coherent 


Anomalous 


FCl/ 1241 


Palie Alarms 


.21 


*13 


19. 99*** 


Proportion 








Correct 




.76 


5,26* 




1.86 


2,18 


7, 23** 



*E .05 
**£ .01 
***£ .001 
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TABLE 2 

Stntmary of "yes*' Responaing across OrganiEational Treatinents 



Grade Leifel 

Kinaergarten Third Sixth College 

PC"o"I^ ,300 ,421 ,442 ,485 

PCo/"o")^ .828 ,784 ,786 ,828 

PCV'o'^}" ,246 .247 .247 ,249 

" . . ~ ----- — -■ ■ 

a - - 

See text for explanation. 
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^'igura Captions 

'Figwcm In ^mcplmm of the fa'ar organizational treatitient 
conditions for one scene pair. In ICol the television is a coher- 
ent probe Ctarget] and the swing an anoitialous probe Ctargetl i in 
1 (b) the roles of the probes CtargetsI are reversefl. The respective 
distractors would be a stereo for scenes with a television and a 
slide for scenes with a swing ^ 

Figure 2, Mean proportions for each grade collapsed across 
the organisational conditions^ for three dependent mneasnres* 
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